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Introduction


Two fundamental questions must be asked with regard to our current education methods: Must a student be taught from history’s wealth of knowledge about how the world works or must a student learn from experience about how the world works?  The answer can be affirmative in both regards.  However, one must wonder, within the discipline of science, which is the most critical question?  Wolftree embodies a system to address the second; that when students are influenced to inquire about the world and all of its natural processes, they will gain influentially significant knowledge to take them further in their studies of science.  The present paper will show one method of determining this significance.


We, the Senior Capstone Class of Science Inquiry in the Outdoor Classroom of Fall 2006, ask that you imagine, with us, a hypothetical scenario.  Consider two students of equal knowledge and skill.  They may be 5th, 8th, or 10th graders; whichever you prefer.  By knowledge and skill we mean that they are average readers, have accomplished average standards in their past education and live in equal demographical situations.  These criteria are specified since there is such variation amongst young scientists, so we want them to be prototypical examples of normal students with similar backgrounds.  Consider next that one student, Student A, is given a science textbook with all of the necessary knowledge for science knowledge gain for their respective age.  The other student, Student B, who has almost exactly the same background as Student A, is taken out on a Wolftree field session and prompted by a trained mentor to inquire on some science specific topic on their own.  We now ask: who will accomplish the greater scientific learning?  Will Student A learn all he or she should know through a textbook about the scientific method and age specific topics?  Or will Student B learn about the scientific method and age specific topics through contact with a practicing scientist and exposure to nature itself?  The gap in this contrast is large and it must be acknowledged that both methods can be found in a child’s classroom.  We ask, however, which would you prefer?


By scientific learning, Wolftree acknowledges the tried and true Scientific Method.  Their goal, as stated in their Field Guide, is to “increase scientific literacy” amongst students and feel that their method of taking kids out into the field will give kids the necessary exposure that will not be supplied by textbooks, and perhaps even teachers.  How to understand if it can be effective is another matter, and it has been our task, as Capstones, to come up with some kind of measuring tool to analyze if these kids involved with Wolftree are gaining an acceptable level of knowledge from this exposure in the woods.


In the bulk of this essay, you will first be given some background that we considered while developing our tool. These scholastic articles each had some key points to make about inquiry and measuring methods relating to science literacy. You will next see some evidence of what 10 Capstone theorists have debated for about 8 weeks in terms of actual measuring templates.  We have worked hard to come up with a simple tool to capture our own inquiry process relating to the numerical, or quantitative, aspect of measuring Wolftree’s success or failure. We have also considered the quality of difference between fifth, eighth and tenth grade standards of learning. Because we were so convinced of our preliminary tools we even had time to test them out in the field. We spent some time examining student’s questions, observations and teamwork from when they get off the school bus to their final presentation to their peers and teachers.  Some results will be noted, and we ask that the reader consider their validity.  One concern we has was for the objective nature of the observer.  We feel they must receive adequate training before taking our observation tool out into the field.  We offer some critical points as to what the observer should be like and a brief instruction manual to standardize the use of the template.  Lastly, we offer a summary of this rewarding project and recommendations to Wolftree and others as to how to go about improving the program and reach the kids on an experiential level.  Intuitively, it is hard to imagine that a child could not gain something from these field days. It can be supposed that the experience itself, lends itself to scientific literacy which Wolftree, and probably most practicing scientists, would affirm on an intuitive level.  How to measure its effects is an inquiry in itself.


Background


Ours is not the first attempt to assess the effectiveness of an inquiry-based program such as Wolftree’s attempt to assist students in gaining science literacy.  Following is a brief description of two such studies.  The first attempts to tie together an inquiry-based method of learning with student performance on conceptual tests in a college level physics course.  The second is an analysis of the content material of two different and widely used middle-school inquiry-focused science curricula.


Harper, et al. (2003)
 describe a system of student inquiry where students in an introductory physics course are encouraged to turn in written questions in the form of a weekly journal.  Questions were scored based on type and complexity and correlated with student performance on two conceptual tests.  An important finding of this study is that students who asked deeper-level questions on “concepts and coherence of knowledge” scored better on these tests.  The authors suggest that students be aided in asking the types of questions that will improve their science literacy.  


The second study (Haydel and Fried, 2003) analyzes two middle-school inquiry-focused science curricula.  The scope of this study is two-fold.  First, the breadth of knowledge and extent to which the activities are “student-directed” are examined.  Second, the authors analyze the extent to which the curricula address assessment items on several science reference examinations.  They found that the curricula were moderately student-directed and provided the students with the tools needed to answer various assessment items. 


Our analytical tool incorporates ideas from both studies.  We propose to quantify the questions asked by each student on a typical field day so that Wolftree can track the percentage of student participation. In addition, we propose to incorporate the quality of each student’s participation based on benchmark levels. This will allow the organization to determine if students are engaged at a level that will ultimately improve their science literacy.  Our tool also allows Wolftree to determine what goals, as stated in the Wolftree Learning Objectives and Standards, are met in a student-directed context.  We hope that our proposed tool will aid Wolftree in achieving its goal of improving science literacy through inquiry-based learning.   

Evolution of the Template


As Capstones, we decided the best way to measure the level of knowledge gained by students is to design a template that could be used as a tool in the field of science inquiry within the Wolftree system. This tool would need to be based on the Watershed Science Education Programs Learning Objectives and Standards (see Appendix A). First the class as a whole organized the learning objectives into topics. It was thought that many of the objective standards repeated others and that many were too simple, leaving much to be guessed at for an observer.  Therefore, we condense several of the objective standards into groups (see Appendix B).  Each section of the template would be made according to these topic groups. There was a question in the class as to whether the template should encompass individual students from the 5th, 8th, and 10th grades, or whether it should be universal and evaluate students from all grade levels. It was clear there would be benefits to both ways, so the different class field day groups were given different goals. The Tuesday and Wednesday groups would take on designing a template for 5th and 8th grade observation standards.  The Friday class would take on the template design for universal grade observation standards. 


Tuesday's group defined all the standards in a simplistic manner with a template of single choice questions with the answer of yes or no in a check box manner. The template was set up so each student, (at a maximum of 5 students) could be observed independently or as a group. Their focus on 5th grade was evident and they were successful at making a simple template for any observer to follow. Wednesday's group followed in the footsteps of the Tuesday group and worked off Tuesday’s initial design, a simplistic template with single choice questions with an answer of a yes or no in a check box manner. The big difference between the two templates of Tuesdays and Wednesdays design was the benchmark standards addressed. The Wednesday group based all the questions on the 8th grade benchmark expectancies. 


As the templates progressed for the Tuesday and Wednesday groups, many features were fine-tuned and well-defined (see Appendix C).  The standards were simplified so an observer would have the opportunity to analyze students independently or as a whole.  We decided to include a section for the students’ presentation of the Wolftree experience.  The presentations are an important factor because not all students are active participants in the day's journey. An extra portion of the template was designed to include this. Still the Tuesday and Wednesday groups did not capture a qualitative criterion to account for variations in student performance. Anyone can understand that a 5th, 8th, or 10th grader may perform at different levels. 


The goal for the Friday group was to include all three grade levels into one template; a process the group believed would make it easier for outsiders working with Wolf Tree to observe students in the field. If there was a universal template used to indicate what level students were learning at, then it would limit the number of different templates with which Wolf Tree observers would have to familiarize themselves.  Essentially, a person would not need a separate sheet of paper for each different grade (5th, 8th, and 10th).  Therefore, the group’s objective became to create an "easy to use" template (see Appendix D).  However, as the template progressed, many other areas were found in which the template could be modified.  Through its production, it became a more accurate, detailed, and useful tool for the observation of students in an inquiry based learning environment.  


A decision was made to include examples for each grade level and subject group. For instance, in the observation section, an example is given for a 5th, 8th, and 10th grade qualifying observation. This gives the observer an example to base their decision on, thus leaving little for them to determine. This process makes it much less subjective for the observer, because he or she has a set of examples that qualify for a “check mark” in each objective standard box.  


Then the Friday group decided to incorporate a final group presentation section on how and if students participated in the final group presentation.  It was later found that this section would also help in evaluating different learning styles among students. This eventually led to including a group box, as well as an individual box, for each learning objective group. This allows the observer to fully measure how students are learning. Therefore an observer would have a variety of manners with which to assess students who excel in group activities as opposed to individually.  In turn, Wolftree would have several methods for analyzing the effectiveness of their program and find ways to improve it.


To test our Capstone project, it was essential that we try out our individual templates. The Tuesday, Wednesday, and Friday groups all had at least one opportunity to test them. The Tuesday and Wednesday group data is combined below in Figure 1.

The objectives in Figure 1 correspond to the Tuesday/Wednesday template in Appendix C.  For example, objective number 1 represents the question “Did the student make at least one observation pertinent to the day’s topic?” For this objective, Figure 1 shows that 100% of the students participated in the making of observations.  For comparison, the reader will notice that only 31% of the results indicate student participation of the question “Did the student formulate a response or solution to an environmental issue?”  It would be useful to find out if these different results are due to the template or the Wolftree program.

Figure 1
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The Friday group’s results were different for the Tuesday and Wednesday groups.  Figure 2 shows data to represent the involvement of eighteen middle school students.  The advantage this template has over the Tuesday and Wednesday template, is that it gauges the quality of student performance.  The four objectives in Figure 2 correspond to the objectives in the Friday template in Appendix D. For example, Figure 2 shows for objective 3 “Evaluate student’s collection and analysis of data” 88% of the students participated in all. However, 72% participated at a middle school level, while 16% of the students participated at elementary school level.  Again, we wonder if this is a reflection of our template strategies or the Wolftree program.

Figure 2

[image: image2.emf]Friday Data

0%

20%

40%

60%

80%

100%

120%

1 2 3 4

Objective

Participation %

M

E 

Total %




Following thorough discussion and a round of testing of each template, it was concluded that the next step in pursuit of the optimum assessment tool would be to combine the two existing templates.  This would provide the class with the opportunity to capitalize on the advantages and hopefully nullify the disadvantages of each. An additional feature was added to the final template. A, B, and C, levels of performance were used to indicate 5th, 8th, and 10th grade learning levels. This is to eliminate the possibility of an observer marking the level at which students are, rather than the level at which they are performing at. During evaluation of the results, A, B, and C can be rewritten as 5th, 8th, and 10th.

Final Template Design

Proposed Template for Analysis of Wolftree Objectives

The following tool is to be used for elementary, middle and high school students.  S refers to student. Cells are to be filled in with an A, B, or C symbol.  A reflects basic task performance.  B shows more thoughtful application in the task performed.  C indicated a greater application than A or B.   As long as the student participates in any of the listed activities in some fashion, then an A, B or C should be indicated.  The “Group” box requires only a check-mark to indicate that two or more students worked on the objective as a group

Scientific Inquiry

	
	S1
	S2
	S3
	S4
	Group

	A: Did the student make at least one observation pertinent to the day’s topic? 

B: Application of awareness techniques?

C: Application of advanced awareness techniques?
	
	
	
	
	

	A. Did the student formulate a testable hypothesis related to pertinent observations made? 

 B: Is it based on scientific concepts?

 C: Can it be verified through scientific investigation?
	
	
	
	
	

	Was the student able to aid in the design of a simple experiment to test the hypothesis?
	
	
	
	
	

	Did the student collect sufficient and meaningful data, compile it, and present it in an understandable and organized format (i.e., understandable by the student’s peers)? 
	
	
	
	
	

	A: Did the student draw conclusions from the resulting data (i.e., accept or reject the hypothesis?)

B: Does the student deal with errors, interpretations, and implications?

C:  Does the student deal with errors, interpretations, and implications with knowledge of scientific terminology?
	
	
	
	
	


Comments:

Career Related Learning Standards

	
	S1
	S2
	S3
	S4
	Group

	A: Did the student demonstrate the ability to work together with the group on more than one occasion? (This can apply to any time throughout the day).

B: Can the student identify which skills and behaviors are effective?

C: Does the student demonstrate interpersonal skills, with flexibility and respect for teamwork? 
	
	
	
	
	

	A: Did the student communicate in an appropriate fashion with his or her peers? 

B&C: With the community, as well?
	
	
	
	
	


Comments:

Applied Science

	
	S1
	S2
	S3
	S4
	Group

	Did the student make an observational or hypothetical comment to identify differences between human-impacted and physical characteristics of a specific habitat?
	
	
	
	
	

	Did the student relate differences between human-impacted and natural features to at least one organism that lives there?
	
	
	
	
	

	A: Did the student use a provided tool in making an observation (i.e. books, charts, testing equipment)?

B: Did the student include data collection and consider experiment design?

C: Does the student understand the process of technological design to solve problems?
	
	
	
	
	

	A: Did the student use geographic tools 

(i.e. map/compass)?

 B: Did the student create a model, which demonstrates spatial distributions and patterns?

 C: Did the student create a model, which demonstrates spatial distributions and patterns, and apply the concepts towards problem solving?
	
	
	
	
	

	A: Did the student identify characteristics of a current environmental issue?  

B: What about the cause and effect of the issue?

C: What about the cause and effect of the issue, both short- term and long- term?
	
	
	
	
	

	Did the student formulate a response or solution to an environmental issue?
	
	
	
	
	

	A: Did the student make reference to how people depend upon and modify the physical environment? 

B: What about human responses to variations in their physical systems?

C:  Using models, technology, and information, did the student relate how those ecosystems are affected by humans?
	
	
	
	
	

	A: Did the student make reference to two different ecosystems for the purpose of comparison and/or contrast, including their connections? 

B: Did the student relate how those ecosystems are affected by humans?

C: Did the student describe how physical environments help to create personal and community identities?
	
	
	
	
	

	Presentations: Did the student’s presentation contain attributes which could be measured in the above categories, though they were hitherto considered unobserved?  


	
	
	
	
	

	
	
	
	
	
	


Comments:


In short, the new template utilizes the simplicity of the Tuesday and Wednesday group templates while retaining the depth of information of Friday group template.  The first advantage worth noting is that only one evaluation is necessary for all age groups as opposed to having a separate set of standards for different grade levels.  Secondly, information is obtained regarding both individuals and the group.  This is valuable to Wolftree because the performance of statistical outliers will not hinder the accuracy of the group findings (e.g. one student making all of the observations achieving a checkmark for the team). This is also potentially valuable to teachers interested in the performance of individual students in the field.  Another advantage along these lines is the ability of the template to identify potentially gifted students as well as to recognize the efforts of students that would not otherwise meet the standard.  For example, one might find that a middle school student is making high school caliber observations.  Likewise, a high school student who may be participating in the science inquiry process could potentially be noted as making a middle school level observation when they would have otherwise not been accredited with making any observation given a strictly high school template


Ideally, this template would be used for a given group of students on multiple occasions in order to assess the impact Wolftree has made in the development of the science inquiry practice among children.    

With concern for the efficacy of the Wolftree program we want to concern the reader with the necessary objectivity of this study.  Our template covers many useful measures; from group activity, to individual participation, and some qualifications for the level students are performing at.  It has been our hope that data derived from the methods stated above can convince the public of the benefits of this inquiry-based learning.  We also hope that results from these observations can improve the Wolftree program in ways that they cannot determine through their current methods of evaluation.

One crucial element of conducting observations in the field is the observer.  As Capstones, we have considered what kinds of background information a person should have in order to observe the necessary data which will convince a skeptical parent or instructor of the usefulness of bringing kids out of the classroom to learn the scientific method.  Without some kind of standards in place for objective evaluation of all of the line items (see Appendix A), the variation from observer to observer may be too great to lend to the accuracy of this study.  We have considered the ambiguity of such devices like the A, B and C with regard to the student.  For an observer who has little contact with the education system, we ask, how can they know if a particular Wolftree objective is being fulfilled by the student to result in an above average evaluation for their respective 5th, 8th or 10th grade?  Is it possible that one person may judge a particular “observation” made by a student as C quality, while a different observer may grade it as A quality?  We think it is, due to the subjectivity and experience of any individual observer.  Below is a brief instruction manual to indicate prerequisite criteria which an observer must be familiarized with before going out into the field with a template in hand.  This must be improved on in the future to eliminate additional ambiguities and irregularities which may inhibit an objective study, thus the effectiveness of Wolftree.


Instructions for Final Template

This evaluation worksheet is to evaluate the effectiveness of the Wolftree science inquiry program, and the impact it has on children during field days. Keeping track of the individual student was found to be an effective way to evaluate this program.  Indicating an evaluation for group participation is also essential component to this study.

Instructions (Hybrid):

· For your clarification and ease of keeping track of which student you are evaluating, you may elect to make a note of either the student’s first name, or initials on the evaluation sheet. In no circumstance, will the student’s name be used in the final data collection and analysis. 

· Read through all of the qualification boxes first, and ask clarifying questions to your mentor. 

· Make a note at the top of the evaluation in regards to the grade level of the students you are observing.

As an observer, you will identify and record both the questions asked and the level of participation for each student in the group you will be observing as follows:

· In the score box for each student, a check-mark should be indicated per activity listed. In addition, A, B, or C can be indicated to grade the quality of the student’s participation.

· This form is usable for students of all ages, using these guidelines:

.  A reflects basic task performance.  B shows more thoughtful application in the task performed.  C indicated a greater application than A or B.   As long as the student participates in any of the listed activities in some fashion, then an A, B or C should be indicated.

For students who perform the initial question, an A mark is given

For students who show more thoughtful application, a B mark is given

For students who give an even greater application than A or B, a C mark is given.

· A check-mark response will be indicated if the student has participated in the named activity in any fashion, whether full-heartedly, or only partially. For example, if on a field day the topic for the day is Salmon habitat, and your first activity to evaluate is, “Did the student make at least one observation pertinent to the day’s topic?”


“These salmon probably taste good”   Not a valid observation


“These salmon are smaller than the ones in Alaska” Valid observation

· In the final presentation, pay attention to the group dynamic as a whole to evaluate teamwork and overall participation. 

Remember, we are evaluating more the effectiveness of the program and mentor, not as much the individual student. The checked response indicates the student made and effort to observe something out of what they would in an ordinary day. 


Conclusion and Recommendations for Future Work


Based on Wolftree’s advocacy for experience and inquiry learning, Wolftree started a program to increase scientific literacy in young students.  This program gives young students hands-on experience for conducting research by encouraging young scientists to apply scientific concepts learned in the classroom to a unique day in the field to apply the scientific method.  This method includes hypothesis forming, data collecting and analyzing.  Wolftree believes that inquiry-based learning will improve the scientific literacy in young students upon the traditional lecture style.  In order to measure the improvement of the scientific literacy in students, and assess the impact of Wolftree’s program, we have come up with a tool to measure the effectiveness of Wolftree’s program.  The previous pages have explained our process of evolution in the design the template.  These are based on our own inquiries about how to effectively measure Wolftree’s program.


Initially, there were two different templates available in measuring Wolftree’s program.  The Tuesday/Wednesday format for measuring the success of the program is to have three different templates that measure student’s performance during their field day based on specific benchmark standard for 5th graders, 8th graders, and 10th graders. (see Appendix A)  This method can evaluate students independently by answering single choice questions with an indicated check-mark in the specific box. The Friday template evaluates participation in a quantity count, while also evaluating the level by which students are participating.  Combining both strategies for measuring a quantity count of participation in a simple design (see Appendix C) as well as the quality of participation (see Appendix D) has resulted in a combination of assets from both preliminary templates which is shown in this proposal along with our results form our pilot-runs.


Because we have, in part, been practicing inquiry in our efforts for developing an effective measuring tool, we have had some questions about how to prove Wolftree’s benefits on young scientists.  Since we want to measure if the students gain anything from being in the Wolftree’s program, there should be some kind of comparison to evaluate both in- classroom science activities and also field day activities.  Indeed, as Capstones, our “field days” with the kids have been both in a classroom as well as in the woods.  One suggestion for comparison would attempt to measure both in-class science activities next to inquiry-based science activities attributed to Wolftree. The objectives found (categories) in the template should be able to relate both in classroom and in the field.  One can then use template and evaluate the students in the classroom.  This will give Wolftree a control measure with which to base the data measured out in the field.  In doing this, Wolftree can assess able how many students already know about science, or determine necessary background knowledge of the young scientists.  Often we were able to work with the same students in the classroom and in the field. To compare these different data would assist Wolftree in persuading schools and parents to take advantage of their unique method of exposing students to the scientific method.  Using these two data points, Wolftree and others can see the differences between the classroom and field day.  To have accurate data, only a single trained observer observes the same group in both the classroom and in the field for objectivity.  The science topics (activities) should be similar.  When every aspect of the experiment is similar and the only difference is the field day and the classroom session, the result can be interpreted in a meaningful way.   In a long-term study, these differences between learning conditions, can help verify whether Wolftree’s goal of “increasing science literacy” indeed benefit students.

Appendix C

Template for Analysis of student performance in relation to Wolftree’s goals and objectives

The following tool is to be used for upper elementary students.  S refers to student.

Cells are to be filled in with a simple yes/no response.  A value should be given for each student to indicate that the observer was able to note each student’s performance.  As long as the student participates in any of the listed activities in some fashion, then a yes score should be indicated.

Scientific Inquiry

	
	S1
	S2
	S3
	S4
	S5

	1.Did the student make at least one observation pertinent to the day’s topic?
	
	
	
	
	

	2. Did the student formulate a testable hypothesis related to pertinent observations made?
	
	
	
	
	

	3.Was the student able to aid in the design of a simple experiment to test the hypothesis?
	
	
	
	
	

	4. Did the student collect meaningful data, compile it, and present it in an understandable and organized format (i.e., understandable by the student’s peers)?
	
	
	
	
	

	5.Did the student draw conclusions from the resulting data (i.e., accept or reject the hypothesis?)
	
	
	
	
	


Career Related Learning Standards

	
	S1
	S2
	S3
	S4
	S5

	6. Did the student demonstrate the ability to work together with the group on more than one occasion?  This can apply to any time throughout the day.
	
	
	
	
	

	7. Did the student communicate in an appropriate fashion with his or her peers?  
	
	
	
	
	


Applied Science

	
	S1
	S2
	S3
	S4
	S5

	8.Did the student make an observational or hypothetical comment to identify differences between human-impacted and physical characteristics of a specific habitat?
	
	
	
	
	

	9. Did the student relate differences between human-impacted and natural features to at least one organism that lives there?
	
	
	
	
	

	10. Did the student use a provided tool in making an observation (i.e. books, charts, testing equipment)?
	
	
	
	
	

	11.Did the student use geographic tools 

(i.e. map/compass)?
	
	
	
	
	

	12.Did the student identify characteristics of a current environmental issue?
	
	
	
	
	

	13.Did the student formulate a response or solution to an environmental issue?
	
	
	
	
	

	14.Did the student make reference to how people depend upon and modify the physical environment?
	
	
	
	
	

	15.Did the student make reference to two different ecosystems for the purpose of comparing or contrasting?
	
	
	
	
	

	16.?
	
	
	
	
	

	
	
	
	
	
	


Appendix D

Template for Friday Group

-Observing and Quantifying Student Progress in the Field-

[1] Evaluating the student’s observations: 

	
	S1
	S2
	S3
	S4
	S5
	Group

	# of Observations 
	
	
	
	
	
	

	Observation level
	
	
	
	
	
	


Observation Levels:

E-Example for Elementary:  Student observes things, but that is all.  I.E. “there is a tree”

M-Example for Middle School:  Student observes the structure of different things (the physical make-up of objects and their unique qualities)

H-Example for High School:  the process/way in which things form (how they got in the state they are in i.e. smooth rocks are around water), and how certain things work with other things (the interaction between objects i.e. moss grows on trees).

[2] Evaluating the student’s questions and formation of a hypothesis:

	
	S1
	S2
	S3
	S4
	S5
	Group

	# of Questions 
	
	
	
	
	
	

	Question type
	
	
	
	
	
	


Question Type:

E- Example for Elementary:  The student asks questions to receive facts.  I.E. “How many fish live in the stream?”  

M-Example for Middle School:  The student asks questions about how and why things work/or are the way they are.  The questions will invite more questioning and will allow a hypothesis to be formed.  I.E. “Why do/what allows so many fish to live in the stream?”

H-Example for High School:  All of the above, but question is testable through the SPAM process (Simple, Practical, Answerable, and Measurable).

[3] Evaluating the student’s collection and analysis of data:

	
	S1
	S2
	S3
	S4
	S5
	Group

	Process of Data Collection
	
	
	
	
	
	

	Level of Analysis
	
	
	
	
	
	


E-Example for Elementary: Student participates in collection of data, using tools appropriate to experiment. 

M-Example  for Middle School: All of the above with the understanding of what the data represents and how that data correlates to positive and negative impacts on the environment around them, using tools appropriate to experiment and understanding how the tools work.

H-Example for High School: All of the above, including the ability to repeat the tests individually and explain how the test is done (how it is repeated) to others, using tools appropriate to experiment, understanding how the tools work, and applying them to the analysis of their data.

[4] Understanding the relationship among living things and their environments.

	
	S1
	S2
	S3
	S4
	S5
	Group

	
	
	
	
	
	
	

	
	
	
	
	
	
	


E-Example for Elementary: Student can identify physical and human characteristics of places.

M-Example for Middle School: Student can identify how physical and human processes shape the characteristics of places and examine how and why regions change and the connections between regions.

H- Example for high School: Student can describe meaning and significance of a place and how the physical and human environment leads to personal and community identity.

 [5] Evaluating the student’s participation in group presentation:

	
	S1
	S2
	S3
	S4
	S5
	Group

	Level of Participaion
	
	
	
	
	
	


Y-yes example: Student is able to present all their findings for the appropriate level listed above, showing they have retained the knowledge gained from the day in the field.

N- No example: Student is not able or willing to present their findings. 

�	 See Thomas Kuhn’s The Structure of Scientific Revolutions, Third Edition.  1996.  This provides an impressive account for the process of scientific discovery in a sociological paradigm.


�	 Harper, Kathleen A., Eugenia Etkina and Yuhfen Lin. “Encouraging and Analyzing Student Questions in a Large Physics Course: Meaningful Patterns for Instructors”. Journal of Research in Science Teaching, Vol. 40 (#8), pp. 776-791, 2003. 


�	 Special thanks to Bret Ebner, a graduate of Portland State University, for designing these graphs to capture our pilot-run results.


�	A special acknowledgement for Duke Nguyen for noting this critical recommendation before he had a chance to discuss it with the rest of the Capstones.  It would be appropriate for some elements of the scientific method to apply to this study.





